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(54i CsioCOB awnPABAEHMR^Jl&PQPMM" 
roeAHHOiK 06CAAHOIK KOiYOHHM 



pOMNHOfl fliSCWHOff ICOilOMHW B He^^TftHkAX M 

Dn^Tcai notMOttWiia •♦^wcfHiwocTif tunpaa- 
neHwn A©0crpMwpo«»MMOfi pficaAHOft 
xoiroMHU* Aflft *Tiiro * o8caA»<Y»o «oiTOHHy eny 
exam KoaOKMy ipv^ e rwApafl^H^tecKoft ao- 
pHMpymieft roneaKOA (AD. Hqabiot a TpyGu 

KOifOHNW rpyO c flf won^ B«npe»A«eMoro 
ynsctiui cHH^ B»epx npvi paftoneM ABonciui&t 
• fly. 3 m. 1 TdfiA. 



■ _ • 

'.;OBOa nrCMM^iWettHOCTH. B H»cniQC»l. ApH 

xonoHH. 

Uenvio vtsoepereMwJt BBJiaSTCfl noMiya- 

pOBBMMOft obcMMOA KQItONHU. 

M2 ^HT.l Mo6pajK6Ha KOMnoNOBca. onir 
cueHMan B o6caAHy» icowoHwy wwc bmop«b- 
/ifieMoro. yHBCTKB m coctojuMBIi na 
rHApaB/»w*«acRoro pacuiMpHTenB ■ ^kac rna- 
paaiiwecBoa AopHMpyom^ touobmi ^; wiana- 

TpBHCfiopTWOfl «anowH« T0y6 H KflanBHOi* A^** 
C1VI08 ^MA^oqrH Tpy6 npw ncwi^ftMe <OMno- 
HOSKH H3 CKaa>i?»iubi; Ha - pa6oT8 ♦op- 

MupytouieA ronoBKH o abinpao/i*eMOM 
ysacTKa; na <;wflr,3 - pa3pe3 4?gpi-Mipyiomeft 
ronOBKH. 



Cnoco9 BMnpaa/iBHim Ae^pMMpOBaHHovi 
oCcoAkqA xonoHHu ocytuecTBiijiioT c/iaAvo* 

CnyexatoT k awnpaanaeMOMv t<^cr^i ^ 
voAOMHy Tpy6 3 c ^pMMpyiomc^i rwofico^ 2. 
noAa^ » KWPHHy Tpy6 3 3K*iA«ocrv noA pa6«>- 

ABBACftMeM H4tpOIOBOA9T nepeHBU|CHM9 

KanOHHki ToyS 3 »AOflfc JiMopaBn^aMorpyiacT- 
u B Rpouecc€ paOoHore uwicna. npw»<BM paeo- 

«4tia UMWI hpOUBBOAJIT CTBiUlAhO, B HB KBMflOVt 

evA^^ npp*»3B0Aflt n«peMcu*eKwe ko/iowhw 
Tpytt BACwib Bwnpaaflfl^oro y^aciKa c«M»y 
sBepx npw paGoMBM AaB/ienvi»t v r^ApaBiln<4©- 
GVoA ^pH"«pyiou^cA rOilQBKe. 

Cjioco6 DcymeCTBiiBioT CiieAyKiu<MM D6pa- 
OGcaA^aii noaoMHB ahbmotpom 146 mm c 

rO/lUV^HOft CTBMItH 10 MM CMHTB KB r/iyBwrie 

1200 H. MarapHan d6OAM0rt tcnOHViucranb. 
rpynni^npoMMocT»(fl( flii-6500*tfc/cM .o, - 

- 3800Kre/cM*)- UJa6iiohpm AwanefpOM \2A 
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KUnoHMO Ha r/iy6vtHe f20DM. Poiiy^'H/iifi noCM'* 
icy - waSnOH He npokd^nr. UiaGinoH ah^m^t* 
^OM t18 MM npoxOAM^. KacTKHA raOapMT 

Aaar 1 1B MM. 

YcTaNOaiviM ^^zi^wnenw cerropos 4 
4^opMMp(yiauieft rOAOsvif . AmaMeTp mx iiaMm* 
«K»»ivw^or.KioH eoftraoTOTOOAaw a»4yTp«HH«- 
MY JV^ANeTpy odcaAHOfl KonOHHbi OT AiiaMTpa 
116 MM AO AMaMerpa 126 mm. 

Ha aaABHMbiA naKCMMaiiWH^iA AMMerp a pac- 
lUMpaHHOM coero«HUM. eaoTBeTCTvyiQuiMI Ko- 

MHHa#lbHOMy AMaHBTpy nQCttHOft KOAONHM. 

anycKaemR hmm cmiwo YHacnca. 

Onpo/^aanT vcmi«m«. coaAaaatMtrf^ cok* 
TopdMM 4^pMHpyiCM|0(i| ronoaicM Ha aHyrpan* 
mmH AMaMBTp oCcaANoA ao/iOHHw 6: 

Pi^3.W -7,1 - 10 • 120*26800 ler, 

rAC D - 7,1 CM -r BHyfpOHHIlP A)«9M«TP p^W 

HOBO^ vnfforHmn«MoA MaHMTU nOA cdicro* 

L 10 . CM " Afl»«Hd peaMviO0o9 vnAOTHM- 
TsnvHOi^ Ma>oceTw; 

P ^ 120 icrc/cM* oa6os€o M56tft<HHoa 
AacutcHiia ^HAKOCTM 8 roAoaiQB 2. noffracp*.* 

Oi%Tm/\Bntmr yACfti^MOe ipBi»eKi«a, eeua- 
aaeHoe carropdMsi rmow 7, no »iyTp6HH6- 
My A««aM«Tpy o6cAahO0 KOaortf^**: 



26800 



_ 28800 



= l4l0itrc/cM*t 



Ad/wa. eBpiSCHa Aaa^anita AO ny^. ony 
cKaNdT icOMnoHOvvy c ^opMMpyiouie4 f o/iowofi 
2 HMxo CMaroro y«iacTKa 1 « coocpiii^*oT aro- 
po<^ npoXQA cooraeTCTBeMHo taitacc rpeiw^ 
6 npcxoA CHMjy aaapn, ^ncnpyfl no rnAP**''^' 
««eeicOMy MMAMKaTopy eaca (fMB) oceatiie na- 
•fpyam. 

(loiiy^eHHweoceBve Narpyatfu ceMenu e 

10 AHanumpya oceaMe narpysKH. oiKCMaioT. 
HTo tiocne aroporo npoxoAa o^^ cHwavmi-Kb 
fa H%, no cpaaHe«4i«io c napawM. a nooie 
TpeTkero npoxooa - na 35 % . 

Cahioco, Ha^MHaA napeiiii* npoxoA. MoaKHo 

IS cxMAaaarw vaOkOOHHoe Aaa/iaMMa a n*RpaBAi^ 
seccoft diopMMpyioitt«<* ronoeita w 6o«fcuie 120 
crc/ctr, Sto otpaa*ncft na aeiiMHune <oHTai(- 
rHM» H peeauK Harpydfcax. 0«n aoapacryi. 
CflasA^ aa moapacr^HwoM oceao* Marpyaiui no 

20 rVIB. Mcnk» Aa«YC«<8^* HT06M ee BcnmwHa 
npaahicMna 300 kH aono/mifTenfcHO % aacv 
TpyC Ha^icon>pU)e<jKvmewa *oMno>to««a c i^op- 
Minpvww<> rOAoaxoft. t&K icbk ao3M«KaeT 
Of^BLHOcrv nopwaa Tpy6- 

2S Ecnw ocQwaw itarpy^Ka npM8m«3icarTW r 

TmMQe AaaAanwe acHAXOCTM a woaw ^ « npe- 
fffiM^x cr 15% 0t H npoAOJUKMTb npoTfUKicy 
CHMsy aaepoc Mepoa CMfltwfli y^acitwc, 
30 CmoKBHite ooeawx m arpyaofc npM noaTop- 

TOM, w ^iBTue o6eaAHeA kdhohhu yctpanfl- 
svcfK. npoacMMHOCTb iio koaomii« aoccTaHaa- 
umaaoTCic 

36 OopMy/iaH9o6peTeHMa 

ChoctS BttHpaeJiewMB ftC^opMKpoaaHHoft 

o6eaAHO<i kojumwi*, auro^ajouiMft cnycK k ati- 
np«ai««eMOMy yMacncy TpuwcnopTMOft jcoaoh- 
MM Tpy6 c riw«**<^**^*"^ pacuwpMTB/iW' 



T oJ .oHTacra.carropoa. aunpa««6i^r*ac«a a nP^eccj. pa^^ 

..^IS^I^^ ^ ^^^^^^ 

Merpy oGcaAHOft iconOHHU. cwraa/iaeT AO « 



40% Or. 

noAAepwtaara a roiioaice 2 paOoMcc waCir 
To>4H0B AaareMwe. paaHoe 120 iot/ch i TRnyr 
f lOAVOMwroM rpyOu 2 aaopx *i4 coaopuiawr 
oapaMft fipoxPA ewpMktpyiomci^ ro/»oaKOil Ho- 
pes otJirhi** yvacTOK 1 oOcOAHoft ROAaiiKM« 
cosAaaaM na oOcaAMyiD ROAOhHy noHTaicTMMa 
M oceoKie HarpysrN« 



rHAPSMHHBCKora paCuiKpHTeaa vic^ 
noavayaTT ruApaanmecicyio AopHnpyioDtyio 
ronoaiey. npM^cM poCpwft m^ca npo*w<wrr 
cTaAM«lHO» a Ha Kaj^^pft cTaju«H npo^wAar 
60 nepeMeiueHMe «ciiidmnw tpy6 eAP'i^ awnpae- 
AaeMDTO ynaccrKB omay aaepx np« pa6cy«M 
Aaa/ieMMM a r>vipaB^H4eeicoA AopHMpy«ou49M 
rowaice. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi'om the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid fi-om the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (o[iliegible subscript] = 6500 
kgfi^cm^, oy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been detennined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors, 
L = 10 cm is the length of the rubber packing ring; 

P = 1 20 kgf/cm^ is the working excess pressure of the fluid in head 2, confirmed by 

the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
;r.D,v/ "314120.5^ 

= MlOkgfi'cm^, 

where Din ^ 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% Cy. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^^ it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 

hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi^cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% Oy and to continue pulling fi-om the bottom up 

through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kM, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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